Introduction
At its Assembly in Canberra in 1979, the International Association of Geomagnetism and Aeronomy (IAGA) recommended that the International Geomagnetic Reference Field (IGRF) be revised, and specified the form the revised version should take. The problem of continuity with previous versions of the IGRF, which had featured strongly in the deliberations that resulted in the last revision in 1975, was disregarded and it was decided to make a fresh start. The format of the new IGRF was specified to be (i) a set of definitive main-field models for 1965, 1970, and 1975; (ii) a main-field model for 1980, and (iii) a secular variation model for the interval 1980 to 1985. The three earlier main-field models (i) were to be definitive in the sense that further revisions of them were not envisaged. The maximum degree and order of the models was to be in the range eight to ten. Proposed models were to be submitted by April 1981 so that they could be evaluated before the IAGA Assembly in August 1981.
The models proposed by the Institute of Geological Sciences for the new IGRF are described below. The values of the coefficients are given in Table 1 . The units are nT for main-field coefficients and nT yr-1 for those of secular variation.
Main-Field
Model for 1965
The model proposed is that of BARRACLOUGH et al. (1978) . It is an interpolative model, of maximum degree and order eight and was based on all available data in the interval 1955 to 1975. A detailed description of the model and its derivation are given by BARRACLOUGH et al. (1978) , but the main points may be summarized as follows. A total of nearly 700,000 observations contributed to the model and they consisted of data from land, sea, and aeromagnetic surveys (including observatory annual mean values), total intensity observations from oceanographic surveys and, with much lower weight, declination observations made in the remoter oceanic regions by merchant vessels during routine compass checks. Total intensity data from the POGO series of satellites were included via a spherical harmonic model based on quiet-time POGO observations. The data were reduced to 1965.0 (near the mean epoch of the observations) using a series of secular variation models based on observatory annual mean values. For the purposes of the IGRF submission the coefficients of degree nine and degree ten are to be regarded as having value zero.
Main-Field Model for 1970
The proposed model is a composite of two models: (a) the 1965 model of BARRACLOUGH et al. (1978) , mentioned in Section 2, corrected to 1970 using its own secular variation coefficients and ( For this model we proposed that given and fully described by BARRACLOUGH et al. The method of producing the proposed model is essentially that described by BARRACLOUGH et al. (1975) (c) Survey data A model of the secular variation at 1980, based on survey data and described by BARKER et al. (1981) , was up-dated to 1982.5 using the difference between the model described in (a) above and a similar model for 1980 based on observatory data. The observatory estimates of secular variation for 1982.5, on which model (a) was based, formed an independent data set against which models (b), (c), and (d), which were not based on observatory data, could be tested. The weighted sums of squares of the residuals of these three latter models from the observatory estimates suggested a relative weighting of 36:10:1 for models (b), (c), and (d), respectively. There was no indication, however, of the weight of model (a) relative to the other three and the test was biased against model (d) whose data were chosen to complement the distribution of the observatory data. A second method of assessing the relative weighting was the following. The weight of each model was based on the sum of the squares of the residuals of its coefficients from those of the weighted mean of the other three models. Starting with unit weight for each model, an iterative procedure rapidly converged to relative weights of 40:48:9:3 for models (a), (b), (c), and (d), respectively. These weights were used in producing the first 48 coefficients of the mean model. The remaining 32 coefficients were derived from models (a), (b), and (c) combined in the ratio 40:48:9.
We do not believe that present knowledge of the distribution of secular variation warrants the inclusion of coefficients beyond degree and order eight. This paper is published with the permission of the Director of the Institute of Geological Sciences (N. E. R. C.).
